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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the solid golf ball which has the outstanding 
rebounding performance and the outstanding air performance, control nature, and a good feeling at the time of a blow. 
[0002] 

[Description of the Prior Art] In the advanced technology, there are mainly two kinds of golf balls. One side is solid golf 
balls, such as a solid two-piece ball and a three-piece ball, and consists of thermoplastics coverings, such as an ionomer resin 
covered on the core which consists of the really fabricated member made of rubber, and this core. Moreover, another side is a 
spool golf ball, twists the core part of a central solid-state or a liquid by the rubber thread, and, subsequently covers it with 
covering by an ionomer resin, a balata, etc. of l-2mm **. In a solid golf ball, the two-piece solid golf ball which consists only 
of the reasons of the ease of manufacture etc. to a core and covering is mainly marketed. Since endurance and the ball speed 
at the time of a blow are large as compared with a spool golf ball, a two-piece solid golf ball has large flight distance, is 
excellent in a flight characteristic, and is used for many golfers especially focusing on the amateur golfer. On the other hand, 
firmly [ a feeling of a hit ball ], since a two-piece solid golf ball has few amounts of spin, it lacks m the control nature of 
approach. 

[0003] In order to improve this fault, elasticity-izing covering has been proposed (JP,7-51406,A). However, in 
elasticity-ization of covering, a rebounding performance will fall remarkably and the flight distance which is the feature of 
two-piece solid golf ball original will fall. Then, in order to reconcile the control performance and rebounding performance of 
a two-piece solid golf ball, a raise in rebounding of a core is required (JP,2-297384,A). 

[0004] Generally, the core of a solid golf ball is obtained by carrying out heating pressing of the rubber constituent which 
consists of the barium sulfate as a fi*ee radical initiator and weight regulators, such as a polybutadiene rubber, a 
unsaturated-carboxylic-acid metal salt as a joint use bridge agent, a zinc oxide as a vulcanization assistant, and dicumyl 
peroxide, etc. In this constituent, the graft of the unsaturated-carboxylic-acid metal salt is carried out to a polybutadiene 
principal chain by the free radical initiator, and it works as a joint use bridge agent by it. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention solves the trouble which the above conventional golf balls have, is 
excellent in a rebounding performance and an air performance, and aims at offering the good golf ball of a feeling at the time 
of a blow. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned purpose should be 
attained, by using a specific organic disulfide compound for the rubber constituent which blended the 
unsaturated-carboxylic-acid metal sah as a joint use bridge agent with base-material rubber, such as a polybutadiene, this 
invention persons find out that the outstanding rebounding performance and the outstanding air performance, and the golf ball 
which has a feeling at the time of a good blow are obtained, and came to complete this invention. 

[0007] Namely, this invention is a solid golf ball which consists of covering formed on the core and this core, and this core is 
acrylic-acid zinc 15-45 weight sections, a zinc oxide 1 - 30 weight sections, organic peroxide 0.2 - 5 weight sections, and the 
following structure-expression :R-S-S-R to the base-material rubber 100 weight section (inside of a formula, and R.). [Formula 




and/or . [Formula 4] 
CI CI 




CI CI 



I 
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coming out - it is - it is related with the solid golf ball characterized by vulcanizing and being obtained from the rubber 
constituent containing the organic disulfide compound 0.05 which it has - 3 weight sections 

[0008] Hereafter, if this invention is explained further in full detail, the golf ball of this invention is a solid golf ball which 
consists of covering formed on the core and this core. This core receives the base-material rubber 100 weight section. 
Acrylic-acid zinc 15-45 weight sections, A zinc oxide I - 30 weight sections, organic peroxide 0.2 - 5 weight sections, 0.05 
to organic disulfide compound 3 weight, The rubber constituent which contains a filler etc. if needed is kneaded using proper 
kneading machines, such as the usual roll, and it is obtained by carrying out heating pressing for 15 - 60 minutes with 
predetermined metal mold by 130-180 degrees C and 30 - 100 kgf^cm2. 

[0009] as base-material rubber, the natural rubber and/or synthetic rubber which are used for the solid golf ball from the 
former use - having - especially - cis-1 and 4-combination — the so-called high cis polybutadiene rubber which has 80% or 
more preferably 40% or more even if few is desirable, and may blend natural rubber, a polyisoprene rubber, a styrene 
polybutadiene rubber, EPDM, etc. by request 

[0010] acrylic-acid zinc ~ as a joint use bridge agent - acting ~ loadings ~ the base-material rubber 100 weight section - 
receiving -15-45 weight section - it is 20 - 35 weight section preferably At the time of a blow, if [ than 45 weight sections ] 
more, it will become hard too much, a feeling becomes bad, under in 15 weight sections, in order to make it suitable hardness, 
the amount of organic peroxide must be increased, rebounding becomes bad, and flight distance falls. 
[001 1] a zinc oxide - as a vulcanization assistant - working - loadings ~ the base-material rubber 100 weight section - 
receiving -1-30 weight section ~ it is 10 - 25 weight section preferably If 30 weight sections are exceeded, in order to make 
it suitable hardness, the amount of acrylic-acid zinc must be decreased, rebounding becomes bad, flight distance falls, and 
high rebounding is not obtained under in 1 weight section. 

[0012] It works as a cross linking agent, for example, dicumyl peroxide or t-butyl peroxide is mentioned, and dicumyl 
peroxide is suitable for organic peroxide, loadings - the base-material rubber 100 weight section ~ receiving - 0.2 - 5 weight 
section - it is 0.5 - 4 weight section preferably Under in the 0.2 weight section, it becomes soft too much, rebounding 
becomes bad, and flight distance falls. If 5 weight sections are exceeded, in order to make it suitable hardness, the amount of 
acrylic-acid zinc must be decreased, rebounding becomes bad, and flight distance falls. 

[0013] Adding to the rubber constituent used for manufacture of the solid golf ball of this invention at the above-mentioned 
thing, t hey a re the following structure-expression:R-S-S-R (inside of a formula, and R.). [Formula 5] 




and/or . [Formula 6] 
CI CI 



CI CI 

coming out - it is ~ the organic disulfide compound which it has is blended This organic disulfide compound is R. [Formula 
7] 

CI 

It com es ou t and is structu re-ex pression [ of the following / case / a certain ] /:. [Formula 8] 

-CI 




It is screw (4-chlorophenyl) disulfide which ***♦, and is R. [Formula 9] 
CI CI 



CI CI 

It comes out and is structure-expression [ of the following / case / a certain 1 /:. [Formula 101 
CI CI CI CI 



CI CI CI CI 
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It is screw (pentachlorophenyl) disulfide which **♦*, loadings - the base-material rubber 100 weight section - receiving - 
0.05 - 3 weight section ~ it is 0,1 - 2 weight section preferably High rebounding is not obtained, without the ability 
demonstrating an effect, but even if it blends mostly from 3 weight sections, there is no improvement in an effect under at the 
0.05 weight section. Moreover, it is presumed in mechanism that it reacts to a butadiene principal chain etc. and serves as 
high rebounding although the organic disulfide compound of screw (4-chlorophenyl) disulfide or screw (pentachlorophenyl) 
disulfide is considered that combination between S-S dissociates and a radical occurs. 

[0014] Mineral salt (specifically a zinc oxide, a barium sulfate, a calcium carbonate), high-specific-gravity metal powders (for 
example, tungsten powder, molybdenum powder, etc.), and those mixture are mentioned that a filler should just be what is 
usually blended with the core of a golf ball. As for loadings, it is desirable that it is 1 - 30 weight section to the base-material 
rubber 100 weight section. Under in 1 weight section, high rebounding is not obtained, if 30 weight sections are exceeded, the 
weight fraction of rubber will fall and high rebounding will not be obtained. 

[0015] Furthermore, you may blend suitably with the core of the golf ball of this invention an antioxidant or a provoking 
solution agent, and the other components that can usually be used for manufacture of the core of a solid golf ball. 
[0016] The outer diameter of a core is 3 8-4 Imm preferably 37-42mm. While a rebounding performance will fall if a feeling 
becomes bad at the time of a blow and it is larger than 42mm, while a rebounding performance will fall and flight distance 
will fall, if smaller than 37mm, and flight distance falls, endurance falls. In the case of this invention, the amount of 
compression sets of the time of a core applying 130kg of ****** from the state to which 10kg of preliminary tensions was 
applied (compression) is 2.5-4. 5mm preferably 1.5-5mm. 1 . If smaller than 5 mm, it will be too hard and a feeling will 
become bad at the time of a blow, if larger than 5mm, it will be too soft and high rebounding will not be obtained. 
[0017] Covering is covered with this invention on the above-mentioned core, and the ionomer resin to which this covering 
neutralized a part of carboxylic acid in thermoplastics especially an alpha olefin, and the copolymer of alpha and 
beta-unsaturated carboxylic acid of 3-8 carbon numbers by the metal ion, or its mixture is used by it. As an alpha olefin in the 
above-mentioned thermoplastics, ethylene and a propylene are desirable and an acrylic acid, a methacrylic acid, etc. are 
desirable as an alpha and beta-unsaturated carboxylic acid, fiirthermore, as a metal ion to neutralize, although; and those 
mixture, such as; trivalent metallic ions, for example, aluminum ion, such as; divalent metallic ions, for example, Zn ion, such 
as alkali-metal ion, for example, Na ion, K ion, and Li ion, calcium ion, and Mg ion, and Nd ion, are mentioned, Na ion, Zn 
ion, Li ion, etc. are well used from rebounding nature, endurance, etc. As an example of an ionomer resin so, although not 
limited, Surlyn 1605, 1706, and 1707 (Du Pont make), highMIRAN 1557, 1605, 1652, 1705, 1706, 1707, 1855, and 1856 
(the Mitsui DEYUPON poly chemical company make), lOTEC 7010, 8000 (exon (Exxon) company make), etc. can be 
illustrated. 

[0018] Furthermore, the resin which has the rate 1,000 of flexural rigidity - 5,000 kgfi'cm2 is used for the above-mentioned 

covering of this invention. In less than two rate of flexural rigidity 1,000 kgf/cm, it becomes soft too much, and if flight 
distance falls and 5,000 kgfi^cm2 is exceeded, it will become hard too much and a feeling will become bad at the time of a 
blow. 

[0019] Moreover, although coloring agents, such as fillers, such as a barium sulfate, and a titanium dioxide, other additives, 
for example, a dispersant, an antioxidant, an ultraviolet ray absorbent, a light stabilizer and fluorescence material or a 
fluorescent brightener, etc. may be contained in the above-mentioned constituent for covering if needed in the range by which 
the property of a request according to golf ball covering other than the above-mentioned resin as a principal component is not 
spoiled, the loadings of a coloring agent usually have the 0.1 - 0.5 weight section desirable in this invention. 
[0020] The cover layer of this invention is not the thing which is used for formation of covering of a golf ball and which can 
generally carry out using a well-known method and is limited especially. You may use the method of fabricating the 
constituent for covering to semi-sphere husks-like half shell beforehand, wrapping in two solid cores using it, carrying out 
pressing for 1 - 15 minutes at 130-170 degrees C, or carrying out injection molding of the above-mentioned constituent for 
covering on a direct core, and wrapping in a core. The thickness of covering is 1 .5-2. 5mm preferably 1 .0-4.0mm. 1 . If smaller 
than 0 mm, the degree of hardness of the whole ball will become small, a rebounding coefficient becomes small, if larger than 
4.0mm, the degree of hardness of the whole ball will become large, and a feeling will become bad at the time of control nature 
and a blow. 

[0021] Many impressions called dimple are formed on a front face if needed at the time of covering fabrication. In order to 
raise a fine sight and to raise goods value, paint finishing, a marking stamp, etc. are usually given to the golf ball of this 
invention, and it is thrown into a commercial scene. 

[0022] In this invention, it excels in a rebounding performance and an air performance, and the good golf ball of a feeling can 

be offered at the time of a blow. 

[0023] 

[Example] Although an example is given and this invention is explained still more concretely, it is not limited to these 
examples. 

[0024] the rubber constituent for cores of combination shown in Table 1 (example), 2, and 3 (example of comparison) below 
production of a core - kneading - metal mold - the spherical core with a diameter of 38.5mm was obtained by carrying out 
heating vulcanization on the vulcanization conditions shown in this ** by inside 100 kgfi^cm2 The compression and the 
rebounding coefficient of a core which were obtained were measured, and the result was shown in Table 5 (example), 6, and 7 
(example of comparison). The test method was performed as after-mentioned. 
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[0025] 
(Table I] 
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[Table 2] 
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[0027] 
[Table 3] 



htlp://www4.ipd).jpo.go.jp/cgi-bin/tran_web_cg 



«3 :37E^ 







11 


12 


13 


14 


IS 


15 


17 


18 


B RU' 


100 


100 


10O 


100 


100 


100 


100 


100 




31 


36 


50 


14 


30 


12 


31 


31 




20 


10 


10 


22 


0.05 


32 


21 


20 




0 


9 


3 


5 


21 


0 


0 


0 






















0 


0 


0.3 


0.3 


0.3 


0.3 


0. 02 


4 




0.6 


0.25 


0.7 


1.5 


1.5 


0.9 


0.3 


6 



lnB5*<* lS5t; 155^5 155T; ISS'C 155t) 1551C 155^5 
X30^ ma- X30^ x3D^ x3Q^ x30^ x305^ x30^ 

[0028] (Examples 1-9 and examples 1-18 of comparison) On the obtained core, injection molding of the constituent for 

covering shown in the following table 4 was carried out, and the golf ball which has the outer diameter of 42.7mm was 

obtained. The feeling was evaluated at the time of the ball carry of the obtained golf ball, and a blow, and the result was 

shown in the following Table 5 (example), 6, and 7 (example of comparison). The test method was performed as 

after-mentioned. 

[0029] 

[Table 4] 

Table 4 Covering combination (weight section) . A kind ABC Surlyn 1706 (notes 2) 30 50 40 Surlyn 1707 (notes 3) 30 0 30 
Surlyn 1605 (notes 4) 40 50 30 Degree of hardness (Shore D) 64 63 64 (Note 2) Du Pont neutralization [ zinc ion ] 
Ethylene-methacrylic-acid copolymer system ionomer resin, Rate =of flexural rigidity260MPa The Du Pont neutralization 
sodium ion ] (Note 3) An ethylene-methacrylic-acid copolymer system ionomer resin, The rate of flexural rigidity = sodium 
ion neutralization by 320MPa (notes 4) Du Pont Ethylene-methacrylic-acid copolymer system ionomer resin Rate =of flexural 
rigidity310MPa. [0030] (Test method) 

** The amount of compression sets when carrying out the load of the load of 130kgf to a core compression core on the basis 
of the deformation at the time of the load load of 10kgf(s) was measured. 

*♦ The 198.4g metal roll was made to collide with a core rebounding coefficient core by 40m/second in speed, the roll before 
and behind a collision and the speed of a ball were measured, and it computed from each speed and weight. 
** Wood the crab of No. 1 (driver) was attached in the swing robot by the air-performance TSURU temper company, the golf 
ball was hit in head speed 45m/s, and the carry (flight distance to a point of fall) was measured. 

** The real ** test in wood the crab of No. 1 by ten feeling golfers estimated at the time of a blow. The criterion carried out 

as follows and adopted most evaluations in ten persons. 

Criterion O - Good ** - It is usually x. ~ It is bad, [0031] (Test result) 

[Table 5] 

Table 5 Example . An examination item 123456789 Covering combination AABBCCABC Core compression (mm) 
2.92 2.70 2.91 2.92 4.03 3.83 2.70 2.86 3.20 Core rebounding coefficient 0.791 0.795 0.793 0.791 0.768 0.771 0.802 0.797 
0.792 The ball carry (yard) 236.7 236.8 237.1 236.6 236.1 236.0 236.7 236.4 236.0 It is a feeling at the time of a blow. O O 
0 0 0 0 0 0 0. [0032] 
[Table 6] 

Table 6 Example of comparison . Examination item 12345678910 Covering combination AAAAAAAAAA Core 
compression 2.56 2.63 1 .92 2.92 3.50 4.06 2.63 2.72 2.64 2.69 (mm) Core rebounding coefficient 0,793 0.787 0.795 0.772 
0.753 0.737 0.789 0.785 0.789 0.795 Ball carry 232.5 232.1 231.4 231.0 230.9 229.3 232.0 231.4 234.5 234.7 (yard) It is 
feeling O at the time of a blow. O x ****** O x O O . [0033] 
[Table 7] 

Table 7 Example of comparison . An examination item 1112131415161718 Covering combination AAAAAAAA 
Core compression (mm) 2.46 2.73 2.00 2.97 3.40 4.16 2.53 2.82 Core rebounding coefficient 0.798 0.793 0.801 0,7670,758 
0.732 0.795 0.775 Ball carry (yard) 232.8 23 1 .8 230.3 230.8 23 1 .3 229.4 232.7 23 1 .0 It is a feeling at the time of a blow. O 
Ox ♦♦♦♦♦♦Ox. [0034] From the above result, they are two sorts of organic disulfide compounds (examples 1-6), i.e., screw 
(4-chlorophenyl) disulfide, or screw (pentachlorophenyl) disulfide (examples 7-9). Although the feeling was almost 
equivalent compared with the examples 1, 2, 1 1 , and 12 of comparison for which the used golf ball of the examples 1-9 of this 
invention does not use them, and the example 9 of comparison using diphenyl disulfide without a substituent at the time of a 
blow, a rebounding performance and flight distance brought an outstanding result. Furthermore, it is shown that must increase 
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the amount of organic peroxide in order compression is small in the examples 3 and 13 of comparison with many loadings of 
acrylic-acid zinc even if it uses the organic disulfide compound, and to become hard too much, and for a feeling to become 
bad at the time of a blow and to make it hardness suitable in the examples 4 and 14 of a comparison conversely few [ of 
loadings ], and rebounding becomes bad, and flight distance falls. In the examples 5 and 15 of comparison, when there are 
few loadings of a zinc oxide, it is shown that high rebounding is not obtained, and in the examples 6 and 16 of comparison 
with many loadings, in order to make it suitable hardness, it is shown that must decrease the amount of acrylic-acid zinc, a 
rebounding coefficient becomes small, and flight distance falls. Moreover, in the examples 7 and 17 of comparison with few 
loadings of an organic disulfide compound, even if it cannot demonstrate an effect but blends in many examples 8 and 18 of 
comparison, it is shown that there is no improvement in an effect and it is inferior in a feeling at the time of a blow. Moreover, 
a rebounding performance and flight distance brought an outstanding result from the example 10 of comparison using the 
p-chlorothiophenol for which the golf ball of the examples 1-9 of this invention is used in the example of JP,2-297384,A. 
[0035] 

[Effect of the Invention] this invention may raise a feeling at the time of a rebounding performance, an air performance, and a 
blow by using a specific organic disulfide compound for the rubber constituent which blended the unsaturated-carboxylic-acid 
metal salt as a joint use bridge agent with base-material rubber, such as a polybutadiene. 



[Translation done.] 



